Differential expression of inflammation- and apoptosis-related genes in spinal cords of a mutant SOD1 transgenic mouse model of familial amyotrophic lateral sclerosis.
Familial amyotrophic lateral sclerosis (FALS)-linked mutations in copper-zinc superoxide dismutase (SOD1) cause motor neuron death through one or more acquired toxic properties. We analyzed the molecular mechanism underlying motor neuron degeneration in the transgenic mouse model expressing the SOD1 gene with G93A mutation. Using cDNA microarray, the differentially expressed genes were identified in the spinal cords of G93A mice, 30 being elevated and seven decreased. cDNA microarray analysis to monitor gene expression during neurodegeneration revealed an up-regulation of genes related to an inflammatory process, such as the tumor necrosis factor-alpha (TNF-alpha) gene, resulting from glial cell activation, together with the change in apoptosis-related gene expression, such as caspase-1. The increased expression of the inflammation- and apoptosis-related genes occurred at 11 weeks of age in the presymptomatic stage prior to motor neuron death. These results suggest a mechanism of neurodegeneration that includes an inflammatory response as an important component. Thus, ALS has paralleled other neurodegenerative disorders, such as Alzheimer's and prion diseases, in which the inflammatory process is believed to participate directly in neuronal death.